CLAIMS 




1, A character is tic value identification method comprising: 

a first process for preparing a functional model of a part based on 
a potential quantity and a flow quantity representing energy applied to 
the part, 

a second process for converting the functional model into a steady 
functional model m a steady state to identify a steady internal 
characteristic value/a^d 
10 a third process ibr identifying a transient internal characteristic 

p value of the functionalXmodel in a transient state by using the steady 

p internal characteristic vVlue. 

^ 2. The characteristic value identification method as claimed in claim 



1 wherein the second process includes; 
15 a first step for determining an internal characteristic value of at 

least one steady test model from the steady functional model, 



pJ a second step for collecting steady test data by performing a test 

□ corresponding to the steady tesk model, and 

^ a third step for identifying\a steady internal characteristic value 

20 of the internal characteristic value based on the steady test data. 

3. The characteristic value identification method as claimed in claim 

2 wherein the first step determinesk^the internal characteristic value 
fi-om a government equation in the^ steady state of the functional 
model. 

25 4. The characteristic value identification method as claimed in claim 

3 wherein the third step converts theWvernment equation into a 
recurrence equation to determine the steady internal characteristic 
value from a recurrence coefficient of the refcurrence equation. 

5. The characteristic value identification method as claimed in claim 
30 2 wherein the third step divides the stea(w internal characteristic 
value into a known factor and an unknown factor to identify the steady 
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internal characteristic value of the unknown factor. 
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6. The characteristic value identification method as claimed in any 
one of claims 1 to 5 wherein the third pyocess includes; 

a first step for determining an inlcernal characteristic value of at 
least one transient test model in a /ransient state of the functional 
model, 

a second step for collecting trlinsient test data by performing a 
test corresponding to the transient/test model, 

a third step for applying thef steady internal characteristic value 
to the internal characteristic value of the transient test model to 
generate transient phenomenonfreproduction data, and 

a fourth step for correcting the transient phenomenon 
reproduction data based oil an error between the transient 
phenomenon reproduction da^a and the transient test data, thereby 
identifying a transient internal characteristic value. 




7. The characteristic value identification method as claimed in claim 

6 wherein whemthe error does not lie within an allowable range the 
fourth step repeatedly corrects a predetermined transient internal 
characteristic value within the transient phenomenon reproduction 

20 data until the errorXlies within the allowable range, and determines 

the transient internal characteristic value to be identified when the 

\ 

error lies within the allowable range 

\ 

8. The characteristic vsalue identification method as claimed in claim 

7 wherein the fourth step preliminarily calculates a variance deviation, 

25 as a time history sensitivity, to an initial value at a time when each 

\ 

transient internal characteristic value is increased or decreased at a 
fixed ratio, and selects a transient internal characteristic value having 
a maximum sensitivity within the time history sensitivity as the 
predetermined transient internal characteristic value. 
30 9. The characteristic value identification method as claimed in claim 
7 wherein the fourth step prehminsndly calculates a variance deviation, 
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as a time hibtory sensitivity, to an initial value at a time when each 
transient internal characteristic value is increased or decreased at a 
fixed ratio, ana selects a transient internal characteristic value having 
the time histo^ sensitivity similar to the error as the predetermined 
transient internal characteristic value. 

10. The characteristic value identification method as claimed in claim 
9 wherein the fourth step simultaneously selects a plurality of 
transient internal characteristic values having different maximum 
sensitivity times as the predetermined transient internal 

10 characteristic value. ^ 

11. A characteristic value identification apparatus comprising: 
block replacement Vmeans for a functional model of a part 



prepared by a potential quantity and a flow quantity representing a 

Ul strength and a quantity of energy applied to the part, 

^ \ 

£ 15 test reproduction means for reproducing at least one steady test 

^ model in a steady state of the functional model and at least one 

transient test model in a transie^nt state, 

testing means of the partVor performing a steady test and a 
transient test respectively correspoiiding to the steady test model and 
20 the transient test model, \ 

measurement means for collecting steady test data and transient 
test data at a time when a steady test^and a transient test of the part 
are performed by the testing means, anc 

calculating means for identifying a Steady internal characteristic 
25 value of the steady test model by usingi the steady test data, for 
applying the steady internal characteristic Value to the transient test 
model to generate transient phenomenon reproduction data, and for 
correcting the transient phenomenon reproduction data based on an 
error between the transient phenomenon reprWuction data and the 
30 transient test data, thereby identifying a\ transient internal 
characteristic value. 
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12. The characteristic value identification apparatus as claimed in 
claim 11 wheiein when the error does not he within an allowable range 



the calculating means repeatedly correct a predetermined transient 
internal characteristic value within the transient phenomenon 
reproduction data until the error lies within the allowable range, and 
determine the trgmsient internal characteristic value to be identified 
when the error lies within the allowable range 

13. The characteris.^c value identification apparatus as claimed in 
claim 11 wherein the calculating means prehminarily calculate a 
variance deviation, as s^ime history sensitivity, to an initial value at a 
time when each transient internal characteristic value is increased or 
decreased at a fixed ratio, and select a transient internal characteristic 
value having a maximum sensitivity within the time history 
sensitivity as the predetermined transient internal characteristic 
value. 

14. The characteristic value identification apparatus as claimed in 
claim 11 wherein the calculating means prehminarily calculate a 
variance deviation, as a time histo^ sensitivity, to an initial value at a 
time when each transient internal characteristic value is increased or 
deceased at a fixed ratio, and selectLansient internal oharacterisfe 
value having the time history sensitivity similar to the error as the 
predetermined transient internal characteristic value. 

15. The characteristic value identification apparatus as claimed in 
claim 13 wherein the calculating means simultaneously select a 
plurality of transient internal characteristicwalues having a different 
maximum sensitivity time as the predeterirj.ined transient internal 
characteristic value. 

16. A virtual testing system which incorporatei^a functional model, as 
a virtual prototype, having an internal charactemstic value identified 
by a characteristic value identification apparatus \laimed in claim 11 
comprising: 
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condition assigning means for assigning a driving operation 
condition and an environment condition to the characteristic value 
identificatioA apparatus, 

observation means for observing reproduction data obtained by 
the virtual prototype when the driving operation condition and the 
environment condition are assigned, and 

evaluation means for evaluating an observation result of the 
observation means: 

17. The virtual testing system as claimed in claim 16, further 
comprising anotherX measurement means for measuring actual 
machine test data at a time when the driving operation condition and 
the environment condition are provided to an actual machine which 
forms a subject of the viieatual prototype, and 

re-identification means of the virtual prototype, 

the evaluation means^^ comparing an output of the measurement 
means and the observatioii result, and making the re-identification 
means re-identify the virtual prototype according to the comparison 
result. 

18. The virtual testing systenl^as claimed in claim 17 wherein a fixed 
virtual prototype is incorporated into a part of a drive system and a 
load system connected to the par\ as the virtual prototype, the testing 
means perform a test corresponding to the fixed virtual prototype, and 
the evaluation means at this timeVmake the re-identification means 
perform a re-identification accordin^to the comparison result. 
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